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1. INTRODUCTION

Since 1971 the Centers for Disease Control (CDC) has tabulated foodborne and waterborne 
disease outbreak data separately and reported these data in annual reports. The Water- 
related Diseases Activity has set the following goals: 1) to determine the frequency of
epidemics of water-related diseases in the United States, 2) to characterize the epidemiologv 
of water-related diseases, 3) to disseminate information on prevention and control of 
water-related diseases to appropriate public health personnel, A) to train federal, state, 
and local health department personnel in epidemiologic techniques for the investigation of 
w.- ter-rt luted disease outbreaks, and 5) to collaborate with local, state, other federal and 
i iU ertta r. i nmi 1 agencies in initiatives concerning prevention of water-related diseases. Also 
included in the responsibilities of the Water-related Diseases Activity is the investigation 
o*' outbreaks of acute gastrointestinal disease on ocean-going vessels.

11. WATERBORNE DISEASE OUTBREAKS, 1981

In :9gl, ]7 states reported 32 outbreaks of waterborne disease involving 4,430 cases to 
the Centers for Disease Control (CDC).

A. Definition of Terms
A waterborne disease outbreak is an incident in which 1) 2 or more persons experienced 

similar illness after consumption— or use— of water intended for drinking, and 2) epidemi­
ologic evidence implicated the water as the source of illness. In addition, a single case of 
chemical poisoning constitutes an outbreak if laboratory studies indicated that the water was 
contaminated by the chemical. Only outbreaks associated with water intended for drinking are 
included.

Community public water systems (municipal systems) are public or investor-owned water 
systems that serve large or small communities, subdivisions or trailer parks of at least 13 
service connections or 25 year-round residents. Noncommunity public water systems 
(semi-public water systems) are those in institutions, industries, camps, parks, hotels, or 
service stations that may be used by the general public. Individual systems (private water 
systems), generally wells and springs, are those used by single or several residences or by 
persons traveling outside populated areas. These definitions correspond to those in the Safe 
Drinking Water Act (PL 93-523) of 1974.

B. Sources of Data
State health departments report waterborne disease outbreaks to CDC on a standard 

reporting form (Section F). In addition, the Health Effects Research Laboratory of the 
Environmental Protection Agency (EPA) contacts all state water-supply agencies annually to 
obtain information about waterborne disease outbreaks; information from both sources is 
included in this report. Representatives from CDC and EPA review and summarize outbreak data 
and also work together in the investigation and evaluation of waterborne disease outbreaks.
In addition, upon request by state health departments, CDC and EPA offer epidemiologic 
assistance, provide consultation in the engineering and environmental aspects of water 
treatment, and, when indicated, collect large volume water samples for identification of 
viruses, parasites, and bacterial pathogens.

C . Interpretation of Data
The limitations of the data in this report must be appreciated to avoid misinterpretation 

The number of waterborne disease outbreaks reported to CDC and EPA clearly represents a 
fraction of the total number that occur. Since investigations were sometimes incomplete or



conducted long at ter the out break, the waterborne hypothesis could not be proved In all 
instances; however, it: was the most logical explanation jn these outbreaks. he li e ood 
of an outbreak coin! ug to the attention of health authorities varies considerably from 
locale to another depending largely upon consumer awareness, physician interest, and disease 
surveillance activities of state and local health and environmental agencies. Large inter­
state outbreaks and outbreaks of serious illness are more likely to come to the attention of 
health authorities. The quality of i rives t ign' i on conducted by state or local health 
departments varies considerably according I > the department's interest in waterborne diseases 
and its budgetary, invent Igativo, and laboratory capabilities. This report should not be the 
basis for firm conclusions about the true incidence of waterborne disease outbreaks, and it 
should not bo use*! to draw 1 1 rm conclusions about the relative incidence of waterborne 
diseases of various etiologies. The number oi reported outbreaks of different etiologies may 
depend upon the interest of a particular health department or individual. For example, if an 
epidemiologist or microbiologist: becomes interested in Giardia Iambi in or Norwalk-like 
viruses, he is likely to coniirm more outbreaks caused by these agents. Furthermore, a few 
outbreaks involving very large numbers of persons may vastly alter the relative proportion of 
cases attributed to various etiologic agents.

These data are helpful, however, in revealing the etiologies of reported waterborne 
disease outbreaks, the seasonality of outbreaks, and the deficiencies in water systems that 
most frequently result in outbreaks. As in the past, the pathogens responsible for many 
outbreaks in 19H1 were not determined. It is hoped that more complete epidemiologic 
investigations, advances in laboratory techniques, and standardization of reporting of 
waterborne disease outbreaks will, augment our knowledge of waterborne pathogens and the 
factors responsible for waterborne disease outbreaks.

D. Analysis of Data
In 1981, 32 waterborne disease outbreaks involving an estimated A,480 persons were 

reported to CDC and EPA. This is a decline from 19 79 and 1980 (Table 1).

Table 1 Waterborne. Disease Outbreaks, by Year and 
Type of System, United States, 1971-1.981

Community Noncommunity Private TOTAL TOTAL CASES
1971
1972 
197 3
1974
1975
1976
1977
1978
1979
1980
1981

TOTAL (X)

3
10
5

11
6 
9

12
10
23
23
14

128 (37)

1U
18
16
10
16
23
19
18
14
22
16

182 (52)

4
2
3
5 
2 
3
3
4
4
5 
2

37 (11)

19
30
24
26
24
35
34
32
4]
50
32

34 7

5182 
16 50 
1784 
8363 
10879 
5068 
3860 
11435 
9720 

20008 
4430

82404

Colorado reported moreSeventeen states reported at least 1 outbreak (Section G). 
outbreaks than any other state (9/32 - 28%).
th u blef! Shr  w C /??^er °f outhreaks and cases bY etiology and type of water system. Of 
the 32 outbreaks, 14 (44%) were of unknown etiology and were designated as "acute
lnw<-r° nt®st nal illness (AGI). This category includes outbreaks characterized by upper or
Jhe r e S i n i n ^ i r ^ A ^  f°r which no etiologic agent was identified. The etiology of
the remaining 18 (56%) outbreaks was confirmed: G. lambiia (9) chemical (5) Shigella (1). 
Campylobacter (1), Vibrio cholerae 01 (1), and rotaVTrus (1). ’



Table 2 Waterborne Disease Outbreaks by Etiology and 
Type of Water System, 1981

Public Water Systems 
Community Noncommunity

Private 
Water Systems Total

Outbreaks Cases Outbreaks Cases Outbreaks Cases Outbreaks Cases

AG I* 2 904 12 989 0 0 14 1893
Giardia 8 265 1 32 0 0 9 297
Chemical 2 93 1 31 2 4 5 128
Shigella 0 0 1 253 0 0 1 253
Campylobacte r 1 81 0 0 0 0 1 81
V. cholerae 01 0 0 1 17 0 0 1 17
Rotavirus 1 1761 0 0 0 0 1 1761

Total 14 3104 16 1322 2 4 32 44 30

*Acute gastrointestinal illness of unknown etiology

Results of microbiologic tests of water samples were reported in 19 of 27 nonchemical 
outbreaks; evidence of contamination (presence of coliforms or pathogens) was found in 16 
(84%). Water sample filtration for Giardia cysts was performed in 4 of the 9 Giardia 
outbreaks; cysts were found in all 4.

Most outbreaks involved noncommunity (50%) and community (44%) public water systems. 
Outbreaks attributed to water from community public water systems affected an average of 222 
persons compared with 88 persons in noncommunity public water system outbreaks and 2 persons 
in outbreaks involving individual water systems (Table 2). Use of untreated or inadequatelv 
treated water was documented in 24 (75%) of the outbreaks (Table 2). Outbreaks occurred in 
every month of the year but most frequently in July and August (Table 4).

Table 3 Waterborne Disease Outbreaks, by Type of System and 
Type of Deficiency, 1981

Public Water Systems Private
Community
Outbreaks

Untreated surface water 1
Untreated ground water 1
Treatment deficiencies 8
Deficiencies in

distribution system 1
Miscellaneous 1
Multiple deficiencies 2

TOTAL 14

Table 4 Waterborne Disease 
United

Number
of

Month Outbreaks

January 1
February 1
March 2
April 3
May 1
June 3

Noncommunity
Outbreaks

Water Systems 
Outbreaks

Total
Outbreaks

3 0 4
7 1 9
3 0 11

1 0 2
2 0 3
0 1 3

16 2 32

Outbreaks, by Month of Occurrence 
States, 1981

Number
of

Month Outbreaks

July 4
August 7
September 3
October 2
Noverabe r 3
December 2

Total: 32

3
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i > t<i k s in recreational areas continued to be n problem in 1981 accounting for 38% of 
l.r.-aKS. 01 the !<> outbreaks associated with noncommunity public water systems 
t. ,1 water supplies involved camps and campgrounds (3), restaurants O )  , motets ( ), a 
Him:: (1), an oil rig (1), a school (1), a park (1), and a lodge {)).
11 the 14 outbreaks of acute gastroenteritis of unknown etiology an incubation 
was reported. In all but 2 instances the median incubation period was less than or 

48 hours, and the mean was approximately 46 hours.
, interesting episodes that did not meet the definition of a waterborne outbreak, but 
l have been examples of waterborne transmission, occurred in 1*81 in state of
ton, HotU were single, unrelated cases of diarrhea in young children l rom whom 
a ..nterocoJiUca was isolated. In both cases, Y. enterocolit. 1 ca of the same biotype 
fated from the child's water supply, but in neither case were other family members ill 
rti'd?

K . hoi':’.:.n‘lit s
■,W decrease in the number of outbreaks reported in 1981 may well be due to less complete 

n ooning rather than an actual decrease. The waterborne disease surveillance system is, for 
id,, ji,:;,t p.iit, a passive surveillance one. There is evidence to suggest that this report 
r >:.t ains on lv a smal l and variable fraction of the outbreaks and cases that occur each year 
i ) ;ii« i'ii i t oil States. Supporting this is the fact that 4 states reported a full 39% of all 
the .mi breaks in 1981. Three of these, Colorado, Vermont, and Washington, received federal 
i ■ to.in lot surveillance in 1981 through contracts with KPA, and the fourth, Pennsylvania, has 
nu extremely well-developed suveillance system. Colorado received these federal funds for 
s.u ve i 1 lance* in both 1980 and 1981, and in those years reported an average of 7 outbreaks per 
yeai , in contrast with its previous average, reported in 1 971-1979, of 1.9 outbreaks per year.

Water systems used on a seasonal basis such as those in camps, parks, and resorts have an 
.i niiorma 1 demand placed upon them by large numbers of visitors during specific periods of the 
year .and in some instances cannot meet such demands. For the most part these are 
noncoiMiHini.t.y systems. Such water supply systems, especially those at campgrounds and parks, 

he reevaluated and monitored, and corrections made to ensure the continued provision of 
s.■ i;«■ writ ■» t during periods of increased demand. The large outbreaks that occurred in 1975 in 
Crater l.akc National Park (J_) and Yellowstone National Park (2) underscore the problems 
ieluted to water supplies in recreational areas that can occur.

In 1981, t.he number of outbreaks related to noncommunity systems only slightly exceeded 
the iiui'iber related to community systems. EPA estimates, however, that there are 20 million
0 cm u. ’mnity, 180 million community, and 30 million individual water system users in the 
united States, so that the rate of illness was far greater among noncommunity system users
1 -m.. among, community system users. Two pathogens followed recent trends in 1981. Oiardla 
lai.ii I la was the most frequently identified pathogen for the fourth consecutive year. It 
caused 28% of the outbreaks, the highest percentage since the present surveillance system 
buj-uii in 1971. Campylobacter j e j uni, first identified as the cause of a waterborne outbreak 
in 1978 (J), caused 1 outbreak in 1981. This outbreak occurred after a water main broke and 
the water presumably became contaminated in a community in Illinois. C. jejuni was isolated 
t rom the. stools of several ill persons, but water samples were not collected unti 1 late in
r I"1 outbreak, and the only one which grew Campylobacter was taken 6 weeks after the outbreak 
I com a house which had been unoccupied during and after the outbreak. This emphasizes the 
importance oi stored water samples, such as ice, or water from fire hydrants or unused 
spigots, in the late investigation of waterborne outbreaks.

iwo pathogens were identified as causes of U.S. waterborne outbreaks in this country for 
tiu- first tine in 1981, and there was 1 notable absence. V. cholerae 01 caused 17 cases of 
severe diarrhea on an oil rig in Texas. In this outbreak, the index patient probably became 
ill after consumption of seafood. Sewage which included his stool apparently then 
contaminated the potable water supply of the rig via a cross-connection. This was the 
largest cholera outbreak in the United States in the 20th century. Rotavirus caused an 
outbreak of 1761 cases in a Colorado resort town. For the first time since 1977, there were 
no outbreaks due to the Norwalk agent reported in 1981. Reagents for diagnosis of this
organism are in short supply, and this probably accounted for the lack of reported outbreaks 
in 1981. r

coppeFive chemical outbreaks were recorded in 1981 and were caused by 4 chemicals: er (1), fluoride (1), and nitrate (1). Three of these outbreaks (2 lead, 1 c
lead (2), 

copper) were

4



very similar in that contamination occurred after excessively corrosive water dissolved metal 
trom pipes. The contamination was eliminated primarily by decreasing the corrosivity of the 
water, but replacement of the lead-containing pipes was recommended as well.

In addition to 32 outbreaks related to drinking water systems, 3 outbreaks, involving 20 
i c.ses, were reported that resulted from contaminated water not meant for drinking (Table S). 
Two resulted from drinking untreated surface water. One, caused by Giardia, occurred in a 
group of hikers in a back-country area. The other, whose etiology was undetermined, occurred 
in a road work crew who drank untreated water from a creek. Water in natural springs and 
riniks should be considered nonpotable and should be disinfected before it is consumed.

The third of these outbreaks occurred after workmen in a factory drank from an unmarked 
spigot used for sampling partially-treated sewage effluent. All who drank the water became 
ill within 4b hours. They initially had a short diarrheal illness, but no bacterial pathogen 
,-ouId be identified in their stools. Six of 7, however, developed chronic diarrhea, and all 
whose stools were examined had Giardia. As in the past (_4), this probably represented an 

outbreak caused by multiple pathogens after an episode of "sewage poisoning."

Table 5 Waterborne Disease Outbreaks Not Related to Potable Water Systems, 
United States, 1981

State Month Etiology Cases Water Source Location

Go Lo Oct Giardia 7 Stream Wilderness
r l a Oct AGI, Giardia 7 Sewage Factory
Penn July AGI 6 Creek Town

Total 20

5



D E P A R T M E N T  O F .  _  —y i i - m  n  c  A  1/
health and human s e r v i c e s  _  iryjwccxir? a t iON OF A  W A T E R B O R N E  OUTBnfcArv
P U B L I C  H E A L T H  S E R V I C E  I .  I I M V C 3 I  I U H I  i v m  v i  r i
C E N T E R S  F O R  D I S E A S E  C O N T R O L  
C E N T E R  F O R  I N F E C T I O U S  O IS E A S !  S
A T L A N  T A ,  G E O R G I A  3 0 3 3 3  —

F o rm  A pproved 
O M B  N O .D 920 -0004

1 Where d id  the outb reak occur?

( I  ?) ( M y  or 1 o w n . C o u n ty

3. Ind ica te  actual (a) or estim ated 
(e) num bers:

Persons e x p o s e d

Persons i l l _____

H o s p ita l iz e d ____

Fata l cases _____

_(9 l 11
_ (1.’ !■»)
_ (15 U>)
_(W)

4. H is to ry  of exposed persons:

N o  h is to r ie s  o b t a i n e d  __ __________

N o ,  p m s o n s  w d h  s y m p t o m s  --------------

N a u s e a ___________( r - t  P f )  D ia r rh e a

V o m i t i n g ________ ( ? 7 - ? 9 )  F e v e r ------

(1820)
( 2 1 2 3 )  
(33 35) 

. ( 3 6 - 3 8 )
Cramps________ 130 32)
O t h e ' , s p e c i fy  (3 9 )  -----

2. Date o f o u tb re a k : (D a te  o f  onset o* 1st case) 

____________________________ — 0 -8 )

S. In c u b a tio n  p e rio d  (h ou rs ):

S h o r t e s t _______( 4 0  4 2 )  L o n g e s t ---------------- (43-45)

M e d i a n ____________( 4 6 - 4 8 )

Shor tes t ( 4 9 - 5 1 )  Longest (52-54)

M e d i a n  . (5 5 -5 7 )
C / p o  , 3 v— ■ » y i -z ----------------- ------  ---------  _ , ----------■—  -------

7. E p idem io log ic  data (e g , a ttack rates (n u m b e r  ,11/number exposed) fo< persons w ho  d id  or d id  n o t eat o r d r in k  sp ec ific  fo o d  .terns or w ater, 
a n arU rate hu n u a n titv  o f water consum ed, anecdotal in fo rm a tio n )  ( 5 8 )

ITEMS SERVED
ILL N O T

IL L

T

RSONS WHO A TE  OR 
1ED FOOD OR WATER

N U M B E R  W H O  D ID  N O T  E A T  OR D R IN K
S P E C IF IE D  F O O D  O R  W A T E R

t o t a l
PERCENT

I L L , c  1 NOT
IL L T O T A L PERCENT

IL L

.. .  1

--------------- ----

............

8. V ehic le  responsible ( ite m  inc rim ina te d  by ep idem io log ic  ev idence): (59-60)

9. Water supp ly  characteristics
(A ) Type of water s u p p ly *  * 1)

□  M u  rvc-pa l o i c o m m u n i t y  s u p p l y  ( N a m e ____

G  I n d iv i d u a l  h o u s e h o ld  s u p p ly  

G Semi p u b l i c  w a te r  s u p p ly

□  I n s t i t u t i o n  s c h o o l . c h u r c h
n  r
\_, C a m p ,  t e c i e a t i o n a ’ area

C  O th e r ___________________________________

O  B o t t l e d  w a te r

)

(8 ) Water source (check a ll app licab le ) (C) T rea tm en t p ro v id e d  ( c i r c le  t r e a t m e n t  o f  e a c h  s o u r c e  checked  in  B)'■

□  Well ii b c d a n o  t r e a t m e n t

G  S p r ing a b c d b  d i s i n f e c t . o n  o n l y

□  Lake ,  p o n d a b c d c p u n f i c a t i o n  p l a n t  c o a g u la t i o n ,  s e t t l i n g ,  f i l t r a t i o n .

□  R ive r ,  s t re a m d b c d d i s in f e c t i o n  ( c i r c le  th o s e  a p p l ic a b le !

d  o t h e r

10. P o in t where co n ta m in a tio n  occurred  (66)

□  R a w  w a te r  source □  T r e a t m e n t  p la n t □  D i s t r i b u t  ■on s y s te m

• S e e  C D C  5 2 . 1 3  ( F o r m e r l y  4 . 2 4 5 )  i n v e s t i g a t i o n  o f  a F o o d b o r n e  O u t b r e a k ,  I t e m  7. 

ir . U« ^ tPK ,'i ° '  4 ^>rr' rri|J in ' t v  w a t e r  s u p p l i e s  a r e  p u b l i c  o r i n v e s t o r  o w n e d  u t i l i t i e s .  I n d i v i d u a l  w a t e r  s u p p l i e s  a re  w e l ' s  n r  s p r i n g s  u s e d  b y  s i n g l e  r e s id e n c e s .
■ , . r ,C * * er St k  * 3 re  ' ' 1 d , v ‘ d u a l  I y P e  w a te r  s u p p l i e s  s e r v i n g  a g r o u p  o f  r e s i d e n c e s  o r l o c a t i o n s  w h p r e  t h e  g e n e r a l  p u b l i c  is l i k e l y  t o  n a v e  access
o b t a i n  w a f  ' " t  * *  r K a i ' ° rls m c | u d e  s c h o o l s ,  c a m p s ,  p a r k s ,  r e s o r t s ,  h o t e l s  i n d u s t r i e s ,  i n s t i t u t i o n s ,  s u b d i v i s i o n s ,  t r a u e i  p a r k s  e t c  t h a t  d o  n o t
o b t a i n  w a t e r  f r o m  a m u n i c i p a l  w a t e r  s y s t e m  b u t  h a v e  d e v e l o p e d  a n d  m a m t a m  t t w  w a t e r  s u p p l y

C D C  5 2 . 1 2  (f.  4.461)  
R E V .  7-81 W h i l e  y o u r

T h i s  r e p o r t  is a u t h o r i z e d  h y  l a w  
r e s p o n s e  is v o l u n t a r y ,  y o u r  c o o n o r a t i o n

( P u b l i c  H e a l t h  S e r v i c e  A c t ,  4 2  U S C  2 4 1 ) .
is n e c e s s a r y  f o r  t n e  u n d e r s t a n d i n g  a n d  c o n t r o l  o f  t h e  disease.

6



11. W ater specimens examined: (67)

(S p ec ify  b y  X  together w ater exam ined  wes o rig ina l (drunk a t tim e o f o u tb rea k ) o r check-up (co llected  before  or a fte r ou tb reak o ccu rre d )

IT E M O R IG IN A L CHECK UP DATE
F IN D IN G S B A C T E R IO L O G IC  TE C H N IQ U E  

(e.g , fe rm e n ta tion  
tube, m em brane f i lte r )Q uan tita tive Q ua lita tive

Tap water
Exam ples:---------------- ----------—

X 6 /1 2 /7 4 10 fecal conforms 
par 100 ml.

Raw water X 6 /2 /7 4 23 total coliforms 
par 100 ml.

12. Treatm ent records: (Ind ica te  m e th o d  used to  determ ine c h lo rine  residual): 
E xam p le  Chlorine residual — One tempia from treatment plant

effluent on 6 /1 1 /7 4  — trace of free 
chlorine

Three samples from distribution system 
on 6 /1 2 /7 4  — no residual found

13. Specimen* from  patients examined (stool, vomitus, ate.) (68) 14. Unusual occurrence of events:
Example: Repair of water main 6 /1 1 /7 4 , pit contaminated with  

sewage, no main disinfection. Turbid water reported 
by consumers 6 /1 2 /7 4 .

SPEC IM EN NO.
PERSONS

FIN D IN G S

Example: Stool 11 8 Salm onella ty p h i

3 negative

15. Factors contributing to outbreak (check a ll a pp licab le):

□  O ve rflo w  o f sewage □  In te rru p tio n  o f d is in fe c tio n  □  Im proper construc tion , loca tion  of w e ll/sp ring

□  Seepage o f sewage □  Inadequate d is in fec tion  □  Use o f water n o t intended fo r d r in k in g

□  F lo od in g , heavy rams O  Deficiencies in o ther trea tm ent processes Q  C on tam ination  o f storage fa c ility

□  Use o f u n trea ted  water □  C ross-connection □  C on tam ination  th rough creviced lim estone or fissured rock

CD Use o f supp lem entary source D  Back-siphonage O  O ther ( s p e c i fy ) --------------------------------------------------------------------

□  Water inadequate ly  trea ted □  C on tam ina tion  o f mams during  cons truc tion  or repair — —  ■ .

16. Etiology: (69 -70 ) f 71)
P a th o g e n _________________________________ _________________________  Suspected ................................................................................................. 1

Chem ical ____________________  ___________________________- C on firm ed  ................................................................................................. I f O r e f  one)

O ther ------U nknow n .......................................................................................................... 3______________

17 Remarks: B rie f ly  describe aspects o f  the investiga tion  n o t covered above, such as unusual age o r sex d is tr ib u tio n ; unusual circumstances  
lead ing  to  c o n ta m in a tio n  o f  w ater; ep idem ic curve; c o n tro l measures im p lem en ted ; etc. (A ttack  a d d itio n a l page i f  necessary)

Name of reporti ng agency: (72)

Investigating Official: Data of investigation:

Mote E p idem ic and Labo ra to ry  assistance fo r  the investigation of a w aterborne outbreak is available upon request by the State H ealth  D epartm en t 
to  the Centers fo r  Disease C o n tro l, A tla n ta , Georgia 30333.

To im prove  nationa l surveillance, please send a copy o f th is  report to  Centers fo r Disease C on tro l
A ttn : E n te ric  Diseases Branch, Bacteria l Diseases D ivis ion 

Center fo r In fe c tio u s  Diseases 
A tla n ta , Georgia 30333

S u b m itte d  copies should inc lude  as m uch in fo rm a tio n  as possible, but trie com p le tion  of every item  is no t required

CDC 52.12 (f. 4 ,4 6 1 ) (BACK) 
7-81
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G. Lino Listing of Waterborne Outbreaks, United States, 1981

Type of Location of
State Mont h Kt .to logy* Cases SystemT Def iciencyS Outbreak Source

Ari z June AGI 326 C 2 subdivision we 1 Is
Calif Apr i 1 AGI 61 NC 2 restaurant spring
Colo March Rot avirus 1761 C 3 town stream
Co lo June Ginrdia 8 C 3 town creek
Colo July Gia rdia 30+ C 3 town creek
Co lo Aug Ginrdia no C 3 town creek
Colo Aug AGI 678 C 3 town creek
Co lo Sept Ginrdia 32 NC 3 camp creek
Co 1 o Nov Ginrdia 38 c 3 ski area creek
Co lo Dec Gi ardia 14 c 3 town spring
Colo Dec Ginrdia 18 c 3 town stream
Conn Aug AGI 80 NC 2 park well
111 Sept Campylobacter 8 1 C 4 subdivisions wei L
Iowa June AGI 14 NC 5 camp wells
Kan Aug AGI 100 NC 1 restaurant well
Ma ine Oct Fluoride 31 NC 5 school well
Md Aug AGI 72 NC 2 condominium wel 1
NY Aug AGf 400 NC 2 camp we 11
Ore Feb AGI 4U NC 3 lodge spring
Pe an Jan Lead 3 I 3,4 home we 11
Pen n April AGI 9 NC 2 motel we 11
Penn Apri 1 AGI 35 NC 2 motel we 1 1
Penn May AGI 51 NC 2 res taurant we 11
Pe an July AGI 97 NC 1 camp spring
Penn July AGI 30 NC 3 restaurant we 11
Pe an Nov Lead 84 C 3,4 town river
Penn Nov Copper 9 C 3,4 school reservoi r
SI) Mar Nitrate 1 I 2 farm well
Te x Aug V. choierae 01 17 NC 4 oil rig bayou
Vt Oct Giardia 22 c 1 town spring
Was h July Shigelia 253 NC 1 campground st ream
Wi sc Sept Giardia 25 c 5 motel we 11

* (AGI) acute gastrointestinal illness of unknown etiology
T (G) community (municipal); (NC) non-community (semi-public); (I) individual 
$(1) untreated surface water (2) untreated ground water (3) treatment deficiencies 

(4) distribution system deficiencies (5) miscellaneous
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H* Guidelines for Confirmation of Waterborne Disease Outbreaks

iologic Agent Clinical Syndrome Epidemiologic Criteria

Escherichia coli

Salmonella

Shigella

a) Incubation period 6-36 hours

b) Gastrointestinal syndrome: 
majority of cases with 
diarrhea

a) Incubation period 6-48 hrs

bj Gastrointestinal syndrome: 
majority of cases with 
diarrhea

a) Incubation period 12-48 hrs

b) Gastrointestinal syndrome: 
majority of patients 
diarrhea

a) Demonstration of organisms 
of same serotype in epidemio- 
logically incriminated water 
and stool of ill persons but 
not in stools of controls.

-0R-
bj Isolation of organisms of the 

same serotype which have been 
shown to be enterotoxigenic 
or invasive by special labo­
ratory techniques from stools 
of most ill persons.

a) Isolation of Salmonella organ­
ism from epidemiologically 
implicated water.

-0R-
b) Isolation of Salmonella 

organism from stools or tis­
sues of ill persons.

a) Isolation of Shigella 
organism from epidemiologi­
cally implicated water.

-0R-
b) Isolation of Shigella organ­

ism from 8tools of ill 
persons.

Campylobacter
jejuni

a) Incubation period usually 
2-5 days

b) Gastrointestinal syndrome: 
majority of patients 
diarrhea

a) Isolation of Campylobacter 
organisms from epidemiologi­
cally implicated water.

-0R-
b) Isolation of Campylobacter 

organisms from stools of ill 
persons.

Yersinia a) Incubation period 3-7 days
enterocolitica

b) Gastrointestinal syndrome: 
majority of patients with 
diarrhea or cramps

a) Isolation of Yersinia organ­
isms from epidemiologically
implicated water.

-0R-
b) Isolation of Yersinia organ­

isms from stools of ill 
persons.

-0R-
c) Significant rise in bacterial 

agglutinating antibodies in 
acute and early convalescent 
sera.

Others Clinical and laboratory data
appraised in individual 
circumstances

9



Epidemiologic CriteriaEliologic Agent

CHEMICAL

1. Heavy metals

Ant imony
Cadmium
Copper
Iron
Tin
Zi n c , etc.

2. Fluoride

3. Other chemicals

C1inical Syndrome

a) Incubation period 5 min. to 
a hours (usually <1 hour)

b) Clinical syndrome compatible 
with heavy metal poisoning—  
usually gastrointestinal 
syndrome and often metallic 
taste

a) Incubation period usually 
<1 hr

b) Gastrointestinal illness 
usually nausea, vomiting, and 
abdominal pain

Clinical and laboratory data ap­
praised in individual circumstances

Demonstration of high concentra­
tion of metallic ion in epidemio 
logically incriminated water.

Demonstration of high concentra­
tion of fluoride ion in epidemio- 
logically incriminated water.

PARASITIC

1. Giardia lamblia

2. Entameba
histolytica

3. Others

a) Incubation period 1-4 weeks

b) Gastrointestinal syndrome: 
chronic diarrhea, cramps, 
fatigue and weight loss

a) Incubation period: 
usually 2-4 weeks

b) Variable: gastrointestinal
syndrome from acute ful­
minating dysentery with 
fever, chills, and bloody 
stools to mild abdominal 
discomfort with diarrhea

Clinical and laboratory data ap­
praised in individual circum­
stances

a) Demonstration of Giardia 
cysts in epidemlologically 
incriminated water.

-0R-
b) Demonstration of Giardia 

trophs or cysts in stools or 
duodenal aspirates of ill 
persons.

a) Demonstration of Entamoeba 
histolytica cysts in epi- 
demiologically incriminated 
water.

-0R-
b) Demonstration of Entamoeba 

histolytica trophs or cysts 
in stools of affected 
persons.

VIRAL

1. Hepatitis A a) Incubation period 14-28 days Liver function tests compatible 
with hepatitis in affected

b) Clinical syndrome compatible 
with hepatitis— usually 
including jaundice, GI 
symptoms, dark urine

persons who consumed the epide~ 
miologically incriminated water.
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2. Norwalk and 
Norwalk-1 ike 
agents

Ktiologic Agent

2. Rotavirus

4. Knterovirus

5. Others

1. References

a) Incubation period 24-48 hours 
(range 4-77 hours)

b) Gastrointestinal syndrome: 
vomiting, watery diarrhea, 
abdominal cramps, and often 
headache

a) Incubation period 24-72 hours

Clinical Syndrome

b) Gastrointestinal syndrome: 
vomiting, watery diarrhea, 
abdominal cramps, often with 
significant dehydration

a) Incubation period: 5-10 days 
(range 5-15 days)

b) Syndrome: Enteroviral
gastroenteritis is uncommon, 
although it does occur. 
Enteroviral infection usually 
includes with other syndromes; 
poliomyelitis, aseptic 
meningitis, herpangina, etc.

Clinical and laboratory evidence 
appraised in individual 
circumstances

a) Significant rise in anti­
viral antibody in paired sera

-0R-
b) Demonstration of virus 

particles in stools of ill 
persons by immune 
electron microscopy.

a) Demonstration of virus in the 
stools of ill persons by 
ELISA or electron microscopy.

~0R-
b) Significant rise in antiviral 

antibody in paired sera.

Epidemiologic Criteria

a) Isolation of virus from i1 l 
persons.

-0R-
b) Isolation of virus from epi- 

demiologically implicated 
water.

1. Rosenberg ML, Koplan, JP, Wachsmuth IK, et al. Epidemic diarrhea at Crater Lake from 
enterotoxigenic Escherichia coll. Ann Intern Med 1977;86:714-8.

2. Center for Disease Control. Gastroenteritis— Yellowstone National Park, Wyoming. 
Morbidity and Mortality Weekly Rep 1977;26:283.

3. Vogt RL, Sours HE, Barrett T, Feldman RA, Dickinson RJ, Witherell L. Campylobacter 
enteritis associated with contaminated water. Ann Intern Med 1982;96:292-6.

4. Center for Disease Control. Shigellosis and Salmonellosis— Morocco. Morbidity and 
Mortality Weekly Rep 1963;12:438-9,

J. Listing of Waterborne Outbreak Articles, 1981, from the Morbidity and Mortality 
Weekly Report

Centers for Disease Control. Cholera on a gulf coast oil rig — Texas. Morbidity and 
Mortality Weekly Rep 1981;30:589-92.

III. DISEASE OUTBREAKS RELATED TO RECREATIONAL WATER USE, 1981

A. Sources of Data
As with disease outbreaks associated with drinking water, the sources of data for 

outbreaks associated with recreational water use are the state epidemiologists and their 
staffs. However, reporting of these disease outbreaks is not systematic; therefore, the 
outbreaks reported here also represent a small fraction of the total number that occur. The 
likelihood of an outbreak coming to the attention of health authorities varies considerably 
from 1 locale to another, depending largely upon consumer awareness and physician interest.
We have included in this section infections or intoxications related to rrcreatlocal water, 
but have excluded wound infections caused by water-related organisms.
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B. Continents
Eight outbreaks related to recreational use of water were reported to CDC in 1981 

(.Section C); 7 were outbreaks of dermatitis, and 1 was an outbreak of Pontiac fever.
Six of the 7 dermatitis outbreaks were caused by Pseudomonas aeruginosa. This is the 

largest number of confirmed Pseudomonas dermatitis outbreaks reported to CDC since routine 
tabulation of outbreaks related to recreational water use began in 1978. The first such 
outbreak was reported in 19/3 (j>). This outbreak and the majority of outbreaks since have 
been related to whirlpool or hot tub use, although outbreaks related to swimming pool use 
have been reported (_6). CDC recently published suggested health and safety guidelines for 
public spas and hot tubs (_7). There are no known reports of outbreaks occurring at 
facilities in which the pool water has been continuously maintained at pH 7.2-7.8 with free 
residual chlorine levels of at least 1.0 mg/L (8j>. The seventh dermatitis outbreak was 
caused by algal toxins produced by the blue-green alga, Microcoleus lyngbyaceus. Affected 
persons were exposed to these toxins while swimming in the sea on the windward side of Oahu, 
Hawaii. Similar outbreaks occurring sporadically during the summer months in Hawaii have 
been recorded since 1938 (_9) , but have not previously been reported to CDC.

The Pontiac fever outbreak, caused by Legionella, is the first such outbreak to he 
associated with whirlpool use. The outbreak occurred in Vermont at a spa. Lcgi one 11 a was 
isolated trom the whirlpool water.

C . Line Listing of Disease Outbreaks Related to Recreational Water Use, 1981

State Month Disease Organism Cases Nature of Water

Colo Ap r 11 Dermat itis Pseudomonas 10 hot tub
Ga March Dermatitis Pseudomonas 110 whirl pool
Ha Aug Dermat itis Microcoleus

lyngbyaceus
14 sea

Mass March Dermatitis Pseudomonas 39 whirlpool
Mi nn May Dermatitis Pseudomonas / whirlpool
Tenn Sept Dermatitis Pseudomonas 2 whirlpool
Vt March Pontiac Fever Legionella 34 whirlpool
Wash Jan Dermatitis Pseudomonas 460 whirlpool

D. References

3. McCausland WJ, Cox PJ. Pseudomonas infection traced to motel whirlpool. J Environ 
Health 1975;37:453-9.

6. Hopkins RS, Abbott DO, Wallace LE. Follicular dermatitis outbreak caused by 
Pseudomonas aeruginosa associated with a motel’s indoor swimming pool. Pub Health Rep 
1981;96:246-9.

7. Centers for Disease Control. Suggested health and safety guidelines for public spas 
and hot tubs. Atlanta: Centers for Disease Control, 1981 (HHS publication no. 99-960).

8. Centers for Disease Control. Outbreak of Pseudomonas aeruginosa serotype 0:9 
associated with a whirlpool. Morbidity and Mortality Weekly Rep 1981;30:329-31.

9. Graner FH. Dermatitis escharotica caused by a marine alga. Hawaii Med J 
1959; 19:32-4.

IV. OUTBREAKS OF ACUTE GASTROINTESTINAL DISEASE ON OCEAN-GOING VESSELS

A. Sources of Data
After shipboard outbreaks of typhoid fever (10), viral gastroenteritis, and shigellosis 

(11) occurred in 1971-1973, a review of ships’ medical logs revealed an incidence of 
gastrointestinal Illness on passenger cruise ships of 1% or less on 92% of cruises and 5% or 
greater on 2% of cruises (12). Shortly thereafter, the Bacterial Diseases Division and 
Quarantine Division, Bureau of Epidemiology, Center for Disease Control, established a 
surveillance system for shipboard gastrointestinal illness which required vessel masters to 
report all persons with diarrheal illness seen by the ship's physician as a part of his 
request for radio pratique (permission to enter a port). These reports are made by radio 4

1 2



hours before arrival in port and are logged by quarantine officers for forwarding to 
/: monthly. In the event that 3% or more passengers on any 1 cruise visit the ship’s 
•ysirian with gastrointestinal illness, a quarantine officer will board and inspect the ship 

;:nd then telephone a report to the Centers for Disease Control. 3ased on his report, the 
; iiteric Diseases Branch, Division of Bacterial Diseases, Center for Infectious Diseases, may 
:• r:n an in-depth investigation of the outbreak.

ih* Quarantine Division, Center for Prevention Services, performs a vessel sanitation 
ns;.. . Lion on each cruise ship semiannually or more frequently if indicated by poor sanitary 

1 1 f i nr■?. Since the sanitation rating represents the results of an inspection carried out 
■M/Sick- on a given day, this rating may not reflect the sanitary conditions at sea. In 
!9/3, however, results of the ships’ reports of diarrheal illness since 1975 were compared 
1 ’ ! h the vessel sanitation inspection reports for the same period. Outbreaks of diarrheal 
!! i-ss were significantly less frequent on vessels with sanitation scores that met the 
•i:.! -< Health Service standards than on vessels which did not ( 13).

Coni me tits
In 1981, CDC personnel investigated 5 outbreaks of diarrheal illness on cruise ships 

'•ailing at U. S. ports. One ship was involved in 2 outbreaks. The first resulted after a 
in luncheon on shore. Several pathogens were isolated from stools of the 98 ill 

- i - ifngei s, including non-01 Vibrio cholerae, 1/. parahemolyticus, enterotoxigenic Escherichia 
■n!i, and Salmonella havana. Several of the food items consumed at the luncheon were 
associated with illness, suggesting generalized contamination of the food. The second 
w break on this ship involved 135 cases and was probably of non-bacterial etiology. The 

i >,k- oi transmission was not determined. Three other ships had 1 outbreak each. The first
a foodborne outbreak with 440 cases caused by V. parahemolyticus. Illness was associated 

witn a seafood salad. The second was also a foodborne outbreak, with 47 cases and was caused 
by - lit eroinvasive E. coli. This was only the second reported foodborne outbreak caused by 
< nt i oinvasive E. "coli in the U.S. (14,15). The third outbreak involved 224 cases and was of 
mm-bacterial eTiology. Person-to-person transmission was suspected or confirmed.

C. References
T(T. Davies JW, Cox KC, Simon WR, et al. Typhoid at sea: Epidemic aboard an ocean

liner. Oanad Med Assoc J 1972;106:877-83.
11. Merson MH, Tenney JH, Meyers JD, et al. Shigellosis at sea: An outbreak aboard a

passenger cruise ship. A id  J Epidemiol 1975;101:165-75.
12. Merson MH, Hughes JM, Wood BT, Yashuk JC, Wells JG. Gastrointestinal illness on 

passenger cruise ships. JAMA 1975;231:723-7.
13. Dannenberg AL, Yashuk JC, Feldman RA. Gastrointestinal illness on passenger cruise

ships, 19/5-1978. Am J Pub Hlth 1982;72:484-8.
14. Marier R, Wells JG, Swanson RC, Callahan W, Mehlroan IJ. An outbreak of

enLeropathogenic Escherichia coli foodborne disease traced to imported French cheese. Lancet 
19/3;?: 1376-8.

15. Tulloch EF, Ryan KJ, Formal SB, Franklin FA. Invasive enteropathic Escherichia coll 
dysentery. Ann Int Med 1973;79:13-7,
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